
CALCULUS Derivatives. Power, Product and Chain Rules (II)

1. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (2− 3x)
√

3x

2. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (−x)
√
−3− 2x

3. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (−2 + 2x)
√

1 + x

4. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (3− x)
√

3x

5. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (−3− 2x)
√
−1 + 2x

6. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (3x)
√
−3− x

7. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (3 + 2x)
√

2 + 2x

8. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (3− x)
√

1 + 2x

9. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (1 + 3x)
√
−3 + x

10. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (−2− x)
√

1− 2x

Answers:

1.f′(x)=
6−27x

2
√

3x
2.f′(x)=

6+6x

2
√
−3−2x

3.f′(x)=
2+6x

2
√

1+x
4.f′(x)=

9−9x

2
√

3x

5.f′(x)=−2−12x

2
√
−1+2x

6.f′(x)=−18−9x

2
√
−3−x

7.f′(x)=
14+12x

2
√

2+2x
8.f′(x)=

4−6x

2
√

1+2x

9.f′(x)=−17+9x

2
√
−3+x

10.f′(x)=
2+6x

2
√

1−2x
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CALCULUS Derivatives. Power, Product and Chain Rules (II)

Solutions:

1. f ′(x) =
d

dx
(2− 3x)

√
3x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (2− 3x)
d

dx

√
3x +

√
3x

d
dx

(2− 3x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (2− 3x)
1

2
√

3x

d
dx

(3x) +
√

3x
d

dx
(2− 3x) I Apply:

d
dx

(xn) = nxn−1

= (2− 3x)
1

2
√

3x
(3) +

√
3x(−3) I Find the common denominator:

= (2− 3x)
1

2
√

3x
(3) +

2
√

3x

2
√

3x

√
3x(−3) I Factor the common denominator:

=
(2− 3x)(3) + 2(3x)(−3)

2
√

2− 3x
I Expand and simplify:

=
6− 27x

2
√

3x

2. f ′(x) =
d

dx
(−x)

√
−3− 2x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (−x)
d

dx

√
−3− 2x +

√
−3− 2x

d
dx

(−x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (−x)
1

2
√
−3− 2x

d
dx

(−3− 2x) +
√
−3− 2x

d
dx

(−x) I Apply:
d

dx
(xn) = nxn−1

= (−x)
1

2
√
−3− 2x

(−2) +
√
−3− 2x(−1) I Find the common denominator:

= (−x)
1

2
√
−3− 2x

(−2) +
2
√
−3− 2x

2
√
−3− 2x

√
−3− 2x(−1) I Factor the common denominator:

=
(−x)(−2) + 2(−3− 2x)(−1)

2
√
−x

I Expand and simplify:

=
6 + 6x

2
√
−3− 2x

3. f ′(x) =
d

dx
(−2 + 2x)

√
1 + x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (−2 + 2x)
d

dx

√
1 + x +

√
1 + x

d
dx

(−2 + 2x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (−2 + 2x)
1

2
√

1 + x

d
dx

(1 + x) +
√

1 + x
d

dx
(−2 + 2x) I Apply:

d
dx

(xn) = nxn−1

= (−2 + 2x)
1

2
√

1 + x
(1) +

√
1 + x(2) I Find the common denominator:

= (−2 + 2x)
1

2
√

1 + x
(1) +

2
√

1 + x

2
√

1 + x

√
1 + x(2) I Factor the common denominator:

=
(−2 + 2x)(1) + 2(1 + x)(2)

2
√
−2 + 2x

I Expand and simplify:

=
2 + 6x

2
√

1 + x
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CALCULUS Derivatives. Power, Product and Chain Rules (II)

4. f ′(x) =
d

dx
(3− x)

√
3x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (3− x)
d

dx

√
3x +

√
3x

d
dx

(3− x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (3− x)
1

2
√

3x

d
dx

(3x) +
√

3x
d

dx
(3− x) I Apply:

d
dx

(xn) = nxn−1

= (3− x)
1

2
√

3x
(3) +

√
3x(−1) I Find the common denominator:

= (3− x)
1

2
√

3x
(3) +

2
√

3x

2
√

3x

√
3x(−1) I Factor the common denominator:

=
(3− x)(3) + 2(3x)(−1)

2
√

3− x
I Expand and simplify:

=
9− 9x

2
√

3x

5. f ′(x) =
d

dx
(−3− 2x)

√
−1 + 2x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (−3− 2x)
d

dx

√
−1 + 2x +

√
−1 + 2x

d
dx

(−3− 2x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (−3− 2x)
1

2
√
−1 + 2x

d
dx

(−1 + 2x) +
√
−1 + 2x

d
dx

(−3− 2x) I Apply:
d

dx
(xn) = nxn−1

= (−3− 2x)
1

2
√
−1 + 2x

(2) +
√
−1 + 2x(−2) I Find the common denominator:

= (−3− 2x)
1

2
√
−1 + 2x

(2) +
2
√
−1 + 2x

2
√
−1 + 2x

√
−1 + 2x(−2) I Factor the common denominator:

=
(−3− 2x)(2) + 2(−1 + 2x)(−2)

2
√
−3− 2x

I Expand and simplify:

=
−2− 12x

2
√
−1 + 2x

6. f ′(x) =
d

dx
(3x)
√
−3− x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (3x)
d

dx

√
−3− x +

√
−3− x

d
dx

(3x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (3x)
1

2
√
−3− x

d
dx

(−3− x) +
√
−3− x

d
dx

(3x) I Apply:
d

dx
(xn) = nxn−1

= (3x)
1

2
√
−3− x

(−1) +
√
−3− x(3) I Find the common denominator:

= (3x)
1

2
√
−3− x

(−1) +
2
√
−3− x

2
√
−3− x

√
−3− x(3) I Factor the common denominator:

=
(3x)(−1) + 2(−3− x)(3)

2
√

3x
I Expand and simplify:

=
−18− 9x

2
√
−3− x

7. f ′(x) =
d

dx
(3 + 2x)

√
2 + 2x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)
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= (3 + 2x)
d

dx

√
2 + 2x +

√
2 + 2x

d
dx

(3 + 2x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (3 + 2x)
1

2
√

2 + 2x

d
dx

(2 + 2x) +
√

2 + 2x
d

dx
(3 + 2x) I Apply:

d
dx

(xn) = nxn−1

= (3 + 2x)
1

2
√

2 + 2x
(2) +

√
2 + 2x(2) I Find the common denominator:

= (3 + 2x)
1

2
√

2 + 2x
(2) +

2
√

2 + 2x

2
√

2 + 2x

√
2 + 2x(2) I Factor the common denominator:

=
(3 + 2x)(2) + 2(2 + 2x)(2)

2
√

3 + 2x
I Expand and simplify:

=
14 + 12x

2
√

2 + 2x

8. f ′(x) =
d

dx
(3− x)

√
1 + 2x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (3− x)
d

dx

√
1 + 2x +

√
1 + 2x

d
dx

(3− x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (3− x)
1

2
√

1 + 2x

d
dx

(1 + 2x) +
√

1 + 2x
d

dx
(3− x) I Apply:

d
dx

(xn) = nxn−1

= (3− x)
1

2
√

1 + 2x
(2) +

√
1 + 2x(−1) I Find the common denominator:

= (3− x)
1

2
√

1 + 2x
(2) +

2
√

1 + 2x

2
√

1 + 2x

√
1 + 2x(−1) I Factor the common denominator:

=
(3− x)(2) + 2(1 + 2x)(−1)

2
√

3− x
I Expand and simplify:

=
4− 6x

2
√

1 + 2x

9. f ′(x) =
d

dx
(1 + 3x)

√
−3 + x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (1 + 3x)
d

dx

√
−3 + x +

√
−3 + x

d
dx

(1 + 3x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)

= (1 + 3x)
1

2
√
−3 + x

d
dx

(−3 + x) +
√
−3 + x

d
dx

(1 + 3x) I Apply:
d

dx
(xn) = nxn−1

= (1 + 3x)
1

2
√
−3 + x

(1) +
√
−3 + x(3) I Find the common denominator:

= (1 + 3x)
1

2
√
−3 + x

(1) +
2
√
−3 + x

2
√
−3 + x

√
−3 + x(3) I Factor the common denominator:

=
(1 + 3x)(1) + 2(−3 + x)(3)

2
√

1 + 3x
I Expand and simplify:

=
−17 + 9x

2
√
−3 + x

10. f ′(x) =
d

dx
(−2− x)

√
1− 2x I Apply:

d
dx

f(x)g(x) = f(x)
d

dx
g(x) + g(x)

d
dx

f(x)

= (−2− x)
d

dx

√
1− 2x +

√
1− 2x

d
dx

(−2− x) I Apply:
d

dx

√
f(x) =

1
2
√

f(x)
d

dx
f(x)
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= (−2− x)
1

2
√

1− 2x

d
dx

(1− 2x) +
√

1− 2x
d

dx
(−2− x) I Apply:

d
dx

(xn) = nxn−1

= (−2− x)
1

2
√

1− 2x
(−2) +

√
1− 2x(−1) I Find the common denominator:

= (−2− x)
1

2
√

1− 2x
(−2) +

2
√

1− 2x

2
√

1− 2x

√
1− 2x(−1) I Factor the common denominator:

=
(−2− x)(−2) + 2(1− 2x)(−1)

2
√
−2− x

I Expand and simplify:

=
2 + 6x

2
√

1− 2x
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